Abstract: A multidisciplinary computer-based field study among 393 Dutch households examined how people judge the 'social' sustainability (quality-of-life effects) of 'environmentally' sustainable household consumption patterns (less energy-use demanding) and associated policy options. The study revealed that about two -thirds of the households had to reduce their direct and indirect energy use within the next five years in order to move towards environmentally sustainable consumption patterns. The least sustainable consumption patterns were found among high income groups and young couples. Overall, respondents did not believe that their quality of life will be affected as long as the necessary reduction of energy use stays below 30 gigajoules (24% of their total household energy use). Moreover, respondents were willing to accept almost all energy-saving policy measures. However, respondents did appear to be more willing to pay for sustaining their comfort, freedom and pleasure while reducing the environmental impact of their consumption than they were to give up some of their quality of life.
Introduction
In the past ten years, scientists as well as policy-makers have increasingly acknowledged the need for sustainable economic production and consumption. This means that the usual classical economic models of societal development are being replaced by models that regard environmental sustainability as an integral part of societal development. In general, it is considered desirable that people all over the world, now and in the long-term future, should be able to use enough of the Earth's natural resources to sustain or improve the quality of their lives (WCED, 1987; Prescott-Allen, 1991; Pezzey, 1993) . It is believed that this could be achieved by balancing economic, environmental and social costs and benefits (Ruckelshaus, 1989; Hodge, 1997; Michalos, 1997) . To measure the level of sustainable development within a society, economic, environmental and social indicators are used. Economic indicators, such as the GNP, income distribution, consumption levels, and the balance of payments reflect the level of economic prosperity. Environmental indicators, such as the level of air pollution and the depletion of natural resources, reflect the level of environmental degradation. Social indicators are less clearly defined but generally refer to such aspects as health, safety, education, the quality of labour, and leisure-time (Andrews and Withey, 1976; Campbell et al., 1976; OECD, 1982; Henderson, 1994) . In studies on sustainable consumer behaviour, a fair amount of attention has been given to the concept of environmental sustainability. These studies generally examine the environmental impact of consumer behaviour and (technological) options to reduce this impact. The social dimension of sustainability, defined in terms of the quality of human life and behavioural changes, has received less attention (Lintott, 1999; Vlek et al., 1998; Pezzey, 1993; Glatzer, 1991) . Because the final goal of sustainable development is often defined in terms of human wellbeing or quality of life, it seems valuable to gain more insight into the relationship between consumer behaviour and quality of life.
This paper describes part of a field study among 393 individual Dutch households. The study is part of the socialpsychological project of the multidisciplinary HOMES programme (HOusehold Metabolism Effectively Sustainable) [1] . The paper examines the perceived social sustainability of environmentally sustainable household consumption patterns, and the policy options available to r ealize these. Environmentally sustainable household consumption is described in terms of a maximum level of household energy use. Social sustainability is examined with a list of 16 quality-of-life indicators.
Environmentally sustainable household consumption
The social-psychological project of HOMES, described in this paper, is concerned with the behavioural component of household metabolism (the flow of energy, water and materials into, through and out of households): consumer behaviour. Consumer behaviour is a process in which consumer goods are selected, acquired, used and then disposed of. Household consumption patterns can be perceived to be sustainable when the quality of life benefits and the environmental costs of these consumption patterns are balanced.
Because it is beyond the scope of the study to examine all of the aspects of the environmental impact of consumption, it was decided to focus on direct and indirect energy use related to the (purchase) possession and use of consumer goods. Direct energy use is the natural gas, electricity and car fuel that is used directly by households. Indirect energy use is the amount of energy that is used by the production sector to produce and deliver goods (e.g. food) or services (e.g. public transport) to consumers. Environmentally sustainable household consumption is therefore defined in this paper as a statistically averaged consumption package per person for which the energy use does not exceed a certain fixed maximum (RMB, 1996) .
According to Dürr (1994) , energy use can be used as a valid indicator of the actual environmental impact of human behaviour. Not only is it related to the exhaustion of energy resources, it is also one of the major causes of air pollution, owing to the burning of fossil fuel (coals, petroleum, and natural gas). And according to Dürr, 'it is generally believed that there are enough natural resources available in the Earth's crust to last us a long time, although at higher costs because the extraction will become more complicated. But the main threat, at present, to survival is not a shortage of fuel but rather the general stress inflicted on the environment by the extreme intensity and acceleration of the anthropogenic energy transformation processes. ' Dürr (1994) estimated that, if the currently available energy resources in the environment were to be used equally by the total population today, people all over the world should not be allowed to use more than 1.5 kW of energy per capita. This is equivalent to 36 kWh per day, or 13 000 kWh, or 1300 litres of gasoline, or 1.6 tonnes of hard coal per year. Based on maximum allowable levels of CO 2 emissions, Biesiot and Mulder came up with similar results (Biesiot and Mulder, 1994; Van Wijk et al., 1991) . In this paper it is assumed that, in order to ensure a globally equitable consumption of the Earth's renewable energy sources now and in the long-term future, the energy use of people all over the world may need to stay below a average maximum of 1 kW of energy per capita by the year 2050 (Kramer et al., 1998) [2] . It is estimated that, at this moment, people in Western societies use about 3.2 kW per person per year, on average [3] (7.6 kW per average household: 2.4 persons ∞ 3.2 kW). People in the poorest countries use about 150 W per capita (Dürr, 1994; Goodland et al., 1994) . For an average Dutch person this would mean that energy use should be reduced by two-thirds.
The study described here examined how much direct and indirect energy different Dutch households use and how this can be expected to develop in the near future. On the basis of this estimated future household energy use and the proposed sustainable level of energy use in 2050, it is determined by how much each household would need to reduce their energy consumption in order to create a sustainable household consumption pattern, and to what extent people are actually willing to achieve this goal.
Several studies have shown that household energy use varies strongly with household type and income level Blok, 1995, 1997) . People with a higher income, larger households and younger people generally consume more energy. We therefore distinguish three different income groups (low, middle, and high) and six different household types: young single people (younger than 45), young couples (younger than 45), couples with young children (younger than 12), couples with older children (12 years of age or older), older couples (45 years of age or older), and older single people (45 years of age or older). We examine to what extent these groups differ in their current and future household energy use and the necessary and achieved energy savings. It is expected that young people living in smaller households will have to save more energy than other households. Higher-income groups will have to save more energy than lower-income groups.
Socially sustainable household consumption
A substantial reduction in household energy use may mean a loss in utility and negative effects for the quality of people's daily life when they have to dispose of consumer goods, replace goods by less energy-intensive alternatives or use certain goods less often and less intensively.
So far, most studies on environmental sustainability have investigated how economic and technological developments can be used to provide consumers with a similar (or higher) level of services as they receive now, but by using less environmental resource. Many of these studies have shown that substantial savings can be achieved via these efficiency improvements. The underlying idea of this approach is that because people derive utility (and wellbeing) from the consumption of services that goods deliver and not from the goods themselves, one should strive to deliver the same services by using less material resource. This way, an optimal balance can be found between ecological and quality-of-life (or utility) costs and benefits. However, it has also been suggested that the level of services that is provided to Western consumers at the moment may be higher than necessary from a quality-of-life perspective (Mulder, 1993) . For instance, several studies have shown that it is doubtful that further material welfare in Western societies will improve the quality of life of its citizens (Easterlin, 1995; Sandvik et al., 1993; Jackson and Marks, 1999; Lintott, 1999; Vlek et al., 1998) . And because this development affects the availability of natural resources and therefore leads to a degradation of the environment, it is proposed that development in Western societies should be directed towards goals that are less energy and material intensive (Potma, 1993; Pezzey, 1993; Henderson, 1994) . This paper examines what changes people expect in their quality of life when they are 'pressed' to create their own sustainable household consumption pattern, i.e., reduce their household energy use. It also examines to what extent these perceptions vary with the amount of energy people need to save. Quality of life is measured with 16 indicators. On the basis of existing literature on quality-of-life indicators, human needs, and human values, a short, comprehensive list was developed of perceived aspects that are important to the quality of life of inhabitants of Western households. The list is presented in the methods section of this paper. According to De Young (1993) , there are only a few basic methods to change consumer behaviour and they can be classified into persuasion, pull or push strategies. Persuasion strategies focus on changing people's environmental knowledge and attitudes by providing information, for instance via media campaigns or environmental education. Pull strategies reward (environmentally) desirable behaviour, for instance with material incentives and social support. Push strategies punish (environmentally) undesirable behaviour, for instance via material disincentives, social pressure, or legal mandates. In order for any of these strategies to be effective there has to be public support for it. People have to perceive the measures to be acceptable and effective. Several studies have been conducted to examine the perceived acceptability and effectiveness of different consumer policy strategies (Steg and Vlek, 1997; Bennet and Klein-Moore, 1981; Claxton et al., 1983) . In this study, we examine how the Dutch perceive the acceptability and effectiveness of ten different consumer policy strategies that can be used (or are already used) to reduce household energy use in The Netherlands. Additionally, we investigate how likely the Dutch believe it would be that each of these measures will be implemented in the near future. We also examine to what extent these judgements vary with the amount of energy that respondents will need to save to create their own sustainable consumption pattern. It can be expected that people will judge more negatively about consumer policy strategies (i.e. find them less acceptable) when these will affect them more intensely.
Consumer policy strategies

Method
Selection of respondents
The study was conducted in two areas in The Netherlands, the North and the West, in June 1997. We planned to conduct 480 interviews (3 (income -groups) ∞ 6 (household types) ∞ 20 (people)). Initially, 20 interviewers were trained to conduct 24 interviews each (one of every type). Unfortunately, only 17 interviewers with sufficient interview knowledge and experience could participate. After specific training, each interviewer was given a laptop computer and about 75 addresses of potential respondents in different income areas in their home town. These people were sent a letter informing them about the interview. The interviewers telephoned the potential respondents and asked them a number of questions in advance to make sure that similar numbers of men and women, of different income groups and of different age groups would be interviewed. If a respondent met the requirements and was willing to participate, an appointment was made and the interviewer visited the respondent at his or her home.
It turned out to be difficult to find enough people in each of the cells of the proposed 3 (income groups) ∞. 6 (household types) matrix. Single people with a high income, and families with a low income, were especially difficult to find. Additional letters of invitation were sent to increase the chance of filling the cells.
A total of 393 households participated in the study, 59% in the North (Groningen) and 41% in the West (Leiden). Fifty-seven per cent of the respondents were women. Compared with a representative sample of the Dutch adult population (CBS, 1996) the respondents had a relatively high level of education. Several other studies have also found that higher-educated people are more inclined to participate in questionnaire or interview studies on social issues. Fiftytwo per cent of the respondents had finished elementary school, lower vocational education, lower secondary education or intermediate vocational education. Forty-seven per cent had finished secondary education, pre-university or university. The monthly net household income in the study sample was Dfl 4140 (about 1880 euros). Education levels were strongly related to income levels. Both education level and income seem to decline with increasing age of the respondents. For further analyses of the data the intended distinction was made between six household types and three income groups. Table 1 , which gives the sample numbers of respondents in each cell of the relevant matrix, reveals that the interviewers succeeded fairly well in obtaining completed interviews from an adequate number of respondents across the rows and the columns of the matrix: lower-income households are somewhat underrepresented, particularly among couples with children. a The total of respondents is not 393 owing to missing values on the income variable. Net income: low = less than Dfl 2500 per month, mid = Dfl 2500 to Dfl 4500, high = more than 4500; in mid-1997, Dfl100 = US$51 = £31.
The interviews
Each interview lasted about one and a half hours and consisted of 11 parts [4] . In Part A respondents were asked a total of 72 questions about their possession and use of household goods. In Part B nine questions were asked about expected household spending in the next five years. In Part C respondents were asked to rank the 16 quality-of-life indicators. Part D asked respondents which of 39 possible behaviours they were seriously considering to adopt in the next five years in order to save energy. In Part E, respondents were told by how much they would have to reduce their household energy use over the next five years. They were then asked to choose energy-saving behaviours (from a list of 39) that they would be willing to adopt to achieve this reduction. In Part F of the interview respondents were asked to evaluate their 'sustainable' consumption pattern with respect to 16 quality-of-life indicators, and on their total quality of life. In Part G half of the respondents were asked how they would spend the money they could potentially save by reducing their energy use [5] . In Part H of the interview respondents were asked to evaluate ten different consumer policy measures. In Part I respondents were asked to what extent they agreed or disagreed with seven statements concerning the general effects of energy-saving policy measures. Part J assessed general beliefs about future energy resources. In the last part of the interview respondents were asked demographic questions about their income, household type etc. In this paper we describe only the results of interview Parts A, B, D, E, F, and H.
Measurement of household energy use and quality of life
Household energy use
The Department of Psychology and the Centre for Energy and Environmental Studies at the University of Groningen collaboratively developed a computer program with which one can measure the direct and indirect energy use of households related to a wide range of consumption behaviours (Kramer et al., 1998) . This programme enabled us to give the respondents direct feedback about the amount of energy that they needed to save. It also made it possible to calculate the effects of each behavioural change that was chosen in response to indicate energy savings.
Current household energy use
On the basis of the 71 questions in Part A on the possession and use of household goods, the direct and indirect energy use of the households was calculated. Direct energy use was calculated for home heating, water heating and food preparation, television use, washing laundry, and the use of car fuel. Indirect energy use was calculated for car use, meat consumption, newspaper or magazine subscriptions, the use of public transport, holidays, and clothing.
To examine the external validity of the computer programme, respondents were asked for their annual gas and electricity use, as indicated on the relevant annual bill. Unfortunately, only 252 respondents replied to this question. A correlation of 0.45 was found between estimated and actual gas use, which means that 20% of the variance in gas use was measured. Actual and estimated electricity use correlated 0.51, which means that 26% of the variance in actual electricity use was measured. Obviously, it is not possible to include all possible consumption behaviours in the programme because this would make the interviews very long. However, the relatively low correspondence between actual and measured gas and electricity use suggests that further development and testing of the programme may be needed to measure household energy use more exactly. For the purpose of this present study, however, it was assumed that the measurements were satisfactory enough to estimate the necessary reductions of household energy use and the expected quality of life consequences of these changes.
Planned future increase
In Part B, questions were asked about expected household spending on durable household goods and holidays, in the next five years. The time limit of five years was chosen because this is not too far away to be unimaginable for the respondents. It was expected that respondents could make reasonably valid judgements on what they would do five years from now. We could not use a shorter time limit because of the way the necessary reduction in household energy use was estimated (see Section 6.1.5). A shorter time-limit would probably result in very small necessary reductions. Nine questions were asked about the purchase of durable equipment (laundry dryer, dishwasher, microwave oven, freezer, waterbed, air-conditioning), the purchase of a (second) car and undertaking an intercontinental holiday trip.
Planned reduction of energy use
Part D focused on 39 possible behaviours by which the energy use of households could be reduced within the next five years. Respondents were asked which they were seriously considering at the time of the interview. The list included behaviours such as replacing household goods, purchasing energy-saving equipment, reducing car use, etc.
Expected future energy use
On the basis of Parts A, B, and D the expected future (five years from now) energy use of each household was estimated. One variable was created by adding together the estimated total current energy use (Part A) and the total expected increase (Part B), and subtracting the total expected voluntary savings (Part D). This estimate was used to determine by how much each household needed to reduce their energy use.
Pressed reduction
In Part E, respondents were told how much energy they needed to save within the next five years in order to move towards a sustainable household consumption pattern. For each household the difference was calculated between the 'expected future energy use' and the maximum allowable energy use in 2050 (1 kW per person). This was divided by 55 (years) and multiplied by 5 to measure the necessary savings within 5 years. Respondents were told to save half of this amount via behaviour changes. It was expected that efficiency improvements would account for the other 50% of the savings [6] .
During the interview, respondents were asked to imagine that the Dutch government actually plans to reduce household energy use within the next five years. They were then given a list with 33 behavioural options (the same as used in Part D) from which they could select the behaviours they would be willing to change to reach the desired goal. For each behaviour an indication was given of the energy-saving potential. Respondents were asked to continue selecting behaviours until the necessary total reduction was realized.
Quality of life
Quality of life is measured with 16 indicators. On the basis of the exis ting literature on quality-of-life indicators, human needs and human values, a list was developed of aspects that can be more or less important to the quality of life of inhabitants of Western households. These indicators are presented in Table 2 (see also Gatersleben and Vlek, 1998) . In Part C of the interview, respondents were given 16 cards, which they were asked to rank in order of importance to the quality of their daily lives. On each card one of the quality-of-life indicators was described. In Part F, respondents were asked to evaluate their 'sustainable' consumption pattern they created in Part E, with respect to 16 quality-of-life indicators, and on their total quality of life. For each of the 17 items (16 indicators plus one overall quality-of-life item) they were asked to indicate on a five point scale whether the quality of their lives would improve (+2), stay the same (0), or get worse (−2) owing to this change. Table 2 Sixteen quality-of-life indicators.
Social relations
Having good relations with friends, colleagues, neighbours and family; having the opportunity to improve these relations and to make new ones.
Education and development
Having the opportunity to get a good education and to develop one's general knowledge.
Comfort
Having a comfortable and easy daily life.
Pleasure
Experiencing nice, enjoyable and exciting things in daily life.
Material beauty
Being able to have and enjoy beautiful things in and around the house.
Work
Having or being able to find a pleasant and good job, and being able to perform that job pleasantly and as well as you can.
Health
Being in good health; having access to adequate health care.
Privacy
Having the opportunity to be by oneself, to do one's own thing, having a place of one's own.
Income
Having enough money to buy and do the things that are necessary and pleasing.
Social recognition
Being appreciated by others because of your skills, achievements and possessions.
Safety
Personal safety in and around the house, and being protected from crime and accidents on the streets and in the house. 
Consumer policy strategies
In the study, ten possible energy-saving policy measures were presented to the respondents (Table 3 ). The measures were designed on the basis of existing Dutch policy measures and the knowledge of several colleagues [7] concerning possible future solutions. Respondents were asked to indicate on five-point scales how acceptable they thought these measures would be to them personally (1 = very unacceptable, 5 = very acceptable), how effective they would be in realizing the 1.5 kW society in 2050 (1 = very ineffective, 5 = very effective), and how likely it was that the measures would actually be introduced within the next five years (1 = very unlikely, 5 = very likely). Giving households the opportunity to buy (more expensive) electric power from green energy sources 10 Increasing car fuel prices and decreasing public transportation prices
Results
Household energy use
First, we examined whether current and future household energy use varied with household income and household type. Tables 4 and 5 show these differences. The last column of the tables shows a test of significance of these differences [8] .
The average current energy use (Part A of the interview) of the respondents was 156.6 GJ (SD = 75.3). Tables 4 and  5 show that higher income groups as well as larger households consume significantly more energy than lower-income groups and smaller households.
The second rows of Tables 4 and 5 show the average planned increase in energy use (Part B). On average, the energy use of respondents can be expected to rise by 59.4 GJ (SD = 76.8) within the next five years (mainly due to the purchase of a (second) car or an intercontinental holiday). The energy use of higher-income groups and young couples can be expected to rise the most, the energy use of older single people can be expected to rise the least.
On average, respondents planned to reduce their energy use by 14.4 GJ (SD = 27.3; Part D), mainly by replacing household goods by more efficient ones. This did not differ between respondent groups.
The average expected future energy use of the respondents' households was 202.8 (SD = 114.3). Obviously, higher income groups and larger households are expected to consumer more energy than lower-income groups and smaller households. 13.8*** 7.9***
1.9
a Future = five years from now; *** p < 0.001 (groups differ significantly on a 0.1% level), ** p < 0.01, * p < 0.05. a Future = five years from now; *** p < 0.001, ** p < 0.01, * p < 0.05.
The respondents were asked to save 24.6 GJ of energy (SD = 31.2), on average. Thirty-seven percent of the respondents did not have to reduce their energy use at all. These were mostly people with lower incomes and families (51%). Apparently their household energy use already falls within a sustainable future level. The necessary reduction was lowest for large households. This is because the maximum allowed energy use per household was based on an estimate of energy use per person. In smaller households energy use per person was more than in larger households because people in larger households share various household facilities. Twenty-eight per cent of the respondents needed to save 30 GJ or less (M = 4.8, SD = 2.9). This is about 12% of their total expected future energy use. The different household types and income groups were reasonably equally distributed in this group. Thirty-four per cent needed to save more than 30 GJ (M = 60.0, SD = 19.2, with a maximum of 70.8 GJ), about 24% of their total expected future energy use. Fifty-one per cent of these respondents fell into the highest-income group. Only 24% were families. Young single people and young couples had to save the largest amount of energy. This is partly due to their planned increase of energy use within the next five years. It should be noted that over the period of five years young people may shift from one type of household to another. For instance, they may expect to get married or have children. This, of course would have a substantial effect on their household energy use. It may have caused some problems therefore to estimate the necessary reduction on the basis of their current household situation and their future household energy use. However, most of the increase in household energy use estimated by the computer program was caused by the intention to take a holiday far away. And young respondents were most likely to make a intercontinental trip for their holiday [9] .
On average, respondents saved 19.8 GJ of energy (SD = 27.3; Part E). The extent to which the respondents saved the requested amount of energy did not differ between respondent groups, even though necessary savings did. This may indicate that the 'unwilling' can be found among every type of household and that the variation within household types in willingness to save the requested amount of energy is larger than variations between household types.
We examined the differences between those who did not have to save their energy use, those who had to save 30 GJ or less, and those who had to save more than 30 GJ of energy on the extent to which they saved the requested amount of energy (E1 − E2). Both people who did not have to save energy, and those who had to save 30 GJ or less, achieved the requested goal (M = 2.4; SD = 8.4, and M = 2.4, SD = 22.2, respectively). However, those who needed to save more than 30 GJ of energy, on average, saved 18.3 GJ less then they were asked to (SD = 34.8). The differences between these groups was statistically significant (F = 32.2, p < 0.001). This means that it got more difficult for the respondents when they were asked to save more than 30 GJ.
The perceived social sustainability of environmentally sustainable consumption patterns
In Part F of the interview, respondents were asked how the pressed changes in their consumption pattern (Part E) would influence their position on the 16 quality-of-life indicators. Table 6 shows the results. The 16 indicators are presented in the table in order of their mean importance. The aspect at the top, health, was judged to be most important, material beauty was judged to be least important [10] . The first column of Table 6 shows what quality-of-life changes the respondents expected when they were pressed to reduce their household energy use. On average, respondents expected energy-saving changes in household consumption to have negative effects on their comfort, freedom and pleasure, and to some extent on their social relations, work, leisure time and privacy. Not surprisingly, they expected large positive effects for environmental resources and the quality of nature. They also expected a small positive effect on income. The respondents believe that saving energy (and money) will be beneficial for their (spendable) income. One did not seem to expect health, education, social recognition, safety, social justice and material beauty to be influenced much. Respondents indicated that little would change in their overall quality of life. This was found both when the mean score of the 16 indicators was examined, as well as when the single separate item on overall quality of life was studied. F(univ) indicates whether the groups differ on each variable seperately.
We studied the effects of the amount of energy conservation (none, 30 GJ or less, more than 30 GJ) on expected qualityof-life changes with respect to the 16 quality-of-life indicators and quality of life in general. The columns in Table 6 show that, overall, the respondents expected the quality of their life to be come affected only when they had to save more than 30 GJ of energy (24% of their total expected future energy use). Expected positive effects for nature and the environment coincided with an increase in necessary reduction of energy use. The expected negative consequences for pleasure, comfort and freedom also increased with the amount of energy which has to be saved. Work and leisure-time were only affected when more than 30 GJ have to be saved. Table 7 shows how the respondents evaluated the acceptability, effectiveness and likelihood of ten consumer policy measures that can be used to reduce household energy use. As can be seen across all respondents, all but two policy measures were 'acceptable'. Increasing energy prices by a factor of three for energy use that exceeds a fixed maximum (as calculated in during the interviews) was not very acceptable. Rationing energy was judged unacceptable. Overall, push measures were believed to be least acceptable. Respondents thought it is unlikely that the least acceptable measures will be implemented. Rationing energy and implementing an advertising campaign were least effective, according to the respondents. Subsidizing energy-saving equipment was the most effective strategy according to them. Respondents did not believe that it is very likely that energy will be rationed. Surprisingly, respondents thought it is only moderately likely that the Dutch government would introduce an Eco-tax or Green power, whereas these measures had already been introduced by the time of the interviews. This suggests that more information may be needed to make people aware of these policy measures. Because they are based on the free choice of the consumer, they are very unlikely to be effective when people are not aware of them. It was examined whether the evaluation of the policy measures was related to the amount of energy that respondents had to save. However, none of these analyses revealed significant effects. This indicates that the people's judgements about the policy measures were independent of the extent to which they may affect them personally.
The perceived acceptability, effectiveness and likelihood of consumer policy strategies
Discussion and conclusion
This study investigated how people evaluate the social sustainability (quality-of-life effects) of environmentally sustainable household consumption patterns and policy options to realize these. Environmentally sustainable consumption was defined in terms of direct and indirect household energy use related to the possession and use of households goods only. Although it is believed that primary energy use is a good indicator of the environmental impact of household consumption, it should be noted that this limited focus ignores the use of water and materials. Moreover, it ignores the disposal of consumer goods and the production of waste materials. This means that our results are not necessarily applicable to other behavioural changes, such as water saving and the recycling of goods and materials. It should also be noted that households are not isolated units. A substantial reduction in household energy use, such as that proposed in this paper, requires not only behavioural changes. There are many ways to achieve this goal which can be more or less under the control of individual consumers. Household consumption is influenced not only by consumer motives but also by available opportunities and (financial) abilities to use these opportunities (Gatersleben and Vlek, 1997) . Moreover, motives and opportunities, as well as abilities, are influenced by societal factors that can be comprised in the TEDIC complex (Technology, Economy, Demography, Institutions and Culture). Actually achieving a reduction of household energy use by two-thirds in 2050 requires changes in all of these factors. Obviously, it is debatable whether such a massive reduction is actually necessary. The 1 kW society proposed by Dürr is based on various assumptions that could be challenged.
Many studies have already shown that substantial energy savings can be achieved via technological and economic changes. Although it is generally believed that these types of change do not affect the utility that people derive from consumption, and therefore have no quality-of-life impacts, this has rarely been studied. Moreover, it is often assumed that energy savings that require more (behavioural changes) than technological improvements may have a negative impact on the quality of people's lives. This paper has shown that a limited reduction in household energy use (less than 30 GJ, or 24% of the total household energy use) is not expected to result in serious quality-of-life changes. And even when people are pressed to save more, this will affect only a limited number of important quality-of-life aspects. On the other hand, people do expect positive consequences for the natural environment, which they also see as one of the important aspects for the quality of their lives. Balancing the environmental and social costs and benefits of consumption may therefore not be perceived as problematic as is frequently assumed.
However, this study also showed that energy savings are acceptable as long as people are not asked to 'give up' any of the utility (i.e. comfort, freedom and pleasure) they derive from consumption. When respondents were told to reduce their energy use, they first chose to change relatively easy behaviours (e.g. home heating) and to pay money for the replacement of energy-intensive household goods by more efficient ones. They were not keen on disposing of equipment, or reducing their car use, holidays and meat consumption. Larger energy savings, for which some negative quality-of-life consequences are expected (mainly for comfort, freedom and pleasure) require that people would also need to change the latter behaviours. This suggests that people are more willing to pay for sustaining their comfort, freedom and pleasure while reducing the environmental impact of their consumption than they are to give up some of their quality of life. This is also supported by our finding that people generally judge positively about financial energy-saving policy measures such as price increases and levies.
This social-psychological study could not have been conducted without the environmental data on household energy use and environmentally sustainable consumption. In order to study the concept of sustainability it is essential that knowledge from different disciplines is combined. Too often, research on sustainability is conducted from a monodisciplinary point of view. This has sometimes led to misjudgements, such as social scientific researchers focusing on relatively uninteresting behaviours from an environmental point of view, or the overestimation of the negative qualityof-life effects of environmentally sustainable consumption. The balance between social, environmental and economic development can be examined only by conducting multidisciplinary research. With the present study we hope to have shown that this may lead to interesting results that could guide future discussion on sustainable development.
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analyses of variance. This analysis examines whether differences between groups (i.e. income groups) on a certain dependent variable (i.e. household energy use) are not due to chance but due to group membership. If a test is significant (p < 0.05; which depends on the F-, and df-value; if the F-value is larger the effect is stronger) this means that respondent groups differ significantly on the dependent variables. 9 Dutch statistics also show that people who have no children more often fly to their holiday destination than families with children (NRIT, 1997).
